Nematodes of the genus Hysterothylacium (Nematoda: Raphidascarididae) infect marine fishes either with larval and adult stages. Humans can be accidentally infected upon consumption of infected seafood. Inspire of their importance, little is known about their occurrence and systematics in Egypt. During the present study, different Red Sea fishes at Hurghada (Egypt) were examined for parasitic infection. Among others four types of third-stage larvae and two types of fourth-stage larvae of Hysterothylacium sp. were for the first time redescribed from Egypt and compared from each other as well as from otherwise elsewhere previously described forms. Moreover, their comparative morphometry, fish hosts differences as well as their medical importance, had been discussed.
MATERIALS AND METHODS
Fishes were captured and transported as alive as possible to the Parasitology Laboratory, Zoology Department, Faculty of Science, South Valley University. Fishes were identified according to criteria of (Randall, 1983; and more confirmed through the fish base (website http://www. fishbase.org). The gastrointestinal tract was untangled with fingers (Justine et al., 2012) . The whole digestive system and other viscera were opened longitudinally. Macroscopic and microscopic examination of different organs was carried out for detection of any visible nematode larval parasites. The collected larvae were cleaned by washing several times with isotonic saline solution. The relaxed larvae were preserved in bottles containing mixture of 70% alcohol and 5% glycerin for microscopical examination. The larvae were mounted on slides with few drops of lactophenol and covered by a coverslip, photographed and drawn using camera lucida. The identification of the larvae was done according to the keys of the nematode parasites of vertebrates (Yorke et al., 1926; Yamaguti, 1963) .
RESULTS

Out of 29
Parupeneus forsskali (Barbune), two Lethrinus variegates (Dereiny), one Lethrinus mahsena (Mahsena), eight Rhabdosargus haffara (Haffar), two Parupeneus cyclostomus (Sultan Ibrahim) and two Caesio lunaris (Bagha) Red Sea fishes examined; different types of the third and fourth larval stages of Hysterothylacium sp. were found to inhabit the intestine of these fishes as shown in table1. The body is medium in size, whitish, finely annulated measuring 4.60 mm in length by 0.16 mm in maximum width. Labia not developed. The esophagus was muscular measuring 553µm in length and representing 12% of body length (plate 3B-C and plate4 A-B). The distance of the nerve ring from the anterior extremity 273 µm. Excretory pore opening posteriorly at the level of nerve ring and measuring 340 µm from the anterior extremity. Length of ventriculus 72 µm. Length of ventricular appendix 598 µm representing 1.08 times esophagus. Length of intestinal caecum was 140 µm; representing 25% of esophagus length and 23% of ventricular appendix length (plate 3B and plate4 A). Tail with rounded tip end provided with a single spine, measuring 165 µm and representing 3.9% of body length (plate 3D and plate4 C). Hysterothylacium sp. 3 rd stage type XIII ( The body is medium in size measuring 6.54-8.86 mm in length by 0.23-0.26 mm in maximum width (plate 5A), labia not developed. Esophagus long, muscular, measuring 500-680 µm in length and representing 0.076 of body length (plate 5B-C and plate 6A-B), distance of nerve ring from the anterior extremity is 243-281 µm. Excretory pore located anterior to the anterior end of intestinal caecum and measuring 348-586 µm from the anterior extremity. Ventriculus is subglobular and measuring 50-96 µm in length; Ventricular appendix length 465-635 µm and representing 0.93 of esophagus length. The length of intestinal caecum is 160-220 µm; representing 0.32 of esophagus length and 0.34 of ventricular appendix length; Intestine with serpiginous pattern (plate 5B and plate 6A). The tail was tapering, with a rounded tip end with a minute fine single spine at tip measuring 144-180 µm and representing 0.020-0.022 of body length (plate 5D and plate 6C). Table ( 3): Shows a comparison between Hysterothylacium sp. larva type X (third larval stage) of the present specimens and previously described form (all measurements are in µm unless mentioned in mm). The body was medium in size, whitish and measuring 7.31 mm in length by 0.164 mm in maximum width; cuticle characterized by fine transverse striation, with no lateral alae (plate 9A). The anterior extremity equipped by well-developed lips, a single smaller dorsal lip, and two subventrals, with deep postlabial grooves. Dorsal lip with two lateral doubled papillae, while the two subventrals equipped by mediolateral double papillae and a single lateral papilla. Esophagus long, muscular; border at its posterior bulb measuring 723 µm in length (plate 9B-C and plate 10 A-B). The distance of nerve ring from the anterior extremity 237 µm. Excretory pore opening posteriorly at the level of nerve ring measuring 274 µm from the anterior extremity. Length of intestinal caecum 234 µm and measuring 515 µm from the tip of the anterior extremity; length of ventriculus 43 µm. Length of ventricular appendix 789 µm (plate 9B and plate 10A). The ratio of intestinal caecum to ventricular appendix 1:3. Anus opening separated from the posterior end of the body by 122 µm and body width at anus 61 µm. Tail conical with a nodulose apex (numerous minute spines) covering its tip (plate 9D and plate 10C). Hysterothylacium sp. 4 th stage type XII (Table 7, Plates 11 & 12) :
The body was small in size, whitish and measuring 3.22 mm in length by 0.134 mm in maximum width (plate 11A); anterior extremity equipped by well-developed lips, dorsal labium with two dorso-lateral papillae, each sub-ventral labia with one papilla. Esophagus is long, muscular; measuring 420 µm in length, representing 13% of body length and ratio of it to body length 1:7.7 (plate 11B-C and plate 12A-B). The distance of nerve ring from anterior extremity 206 µm. excretory pore opens posteriorly at the level of nerve ring and measuring 261 µm from the anterior extremity. The length of ventriculus is 52 µm. Length of ventricular appendix 295 µm representing 71% of esophagus length; length of intestinal caecum 75 µm; representing 18% of esophagus length and 25% of ventricular appendix length (plate 11B and plate 12A). Tail narrow, short, tapering with rounded tip end with a single spine; measuring 124 µm and representing 3% of body length (plate 11D and plate 12C).
Table (6):
Shows a comparison between Hysterothylacium sp. larva type IV (4 th larval stage) of the present specimen and previously described forms (all measurements are in µm unless mentioned in mm). 
DISCUSSION
Specimens were identified as belonging to the Superfamily Ascaridoidea Baird, 1853 after Yorke et al. (1926 ), Family Raphidascarididae Hartwich, 1954 and genus Hysterothylacium Ward and Magath, 1917 possessing all characteristics of that genus (Lips approximately equal in size, wider than long, without dentigerous ridges, ventriculus almost spherical, ventricular appendix sac-like or cylindrical, intestinal caecum usually shorter than ventricular appendix. Excretory pore at or near nerve ring level, rectal glands present or absent. The tail was conical, tip with or without spines) (Rocka, 2004; Arai and Smith, 2016) . Marine fishes could act as both the paratenic or intermediate and definitive hosts of Hysterothylacium nematodes. In addition, species of this genus have been reported to cause human anisakidosis (Yagi, et al., 1996 , Amores et al., 2015 , Andrade-Porto et al., 2015 . The life cycles and larval morphogenesis of Hysterothylacium spp. remain mostly unknown; making species identification of the larvae of this genus from fishes, based on morphological features impossible. Cannon (1977) described four Hysterothylacium spp. larvae type (I-IV) from Queensland waters, Australian. Shamsi et al., (2013 and distinguished 14 morphotypes of larval Hysterothylacium spp. (types I-XIV) from marine fishes in Australian and New Caledonian waters, of which types VI, XIII, and XIV were recorded from fishes from off New Caledonia. However, the larval types VI and XIII were reported to be characteristic by "sinusoidal" or "serpengenous" patterns of the intestine. According to Moravec et al., (2016) the "sinusoidal" or "serpengenous" patterns of the intestine were, in fact, the coils of the developing genital tract. Based on DNA extraction Shamsi et al., (2013) reported two distinct types of the 4 th larval stage of Hysterothylacium sp. IV-A L4s from three Australian marine fishes, including the Whitley's sergeant Abudefduf whitleyi Allen and Robertson (Perciformes: Pomacentridae), redbelly yellowtail fusilier Caesio cuning (Bloch) (Perciformes: Caesionidae) and mangrove red snapper, Lutjanus argentimaculatus (Forsskål) (Perciformes: Lutjanidae) while, IV-B L4s from Flinders' sillago, Scomber australasicus (family: Scombridae) and Sillago flindersi (Family: Sillaginidae).The third and fourth stage larval stages can be distinguished by having the structure of the tip of their tail; while the third stage larvae have a cuticular spike on the tail, the fourth stage larvae are characterized by having a rounded tip covered by nodulose apex (Morsy et al., 2015) . In the present study, four types were identified as third-stage larvae and two types as fourth-stage larvae were described. Based on the current data, it appears that third stage Hysterothylacium larvae show a broad host-specificity, infecting five fish species whilst fourth stage larvae show a narrower host-specificity, occurring in two fish species. Moreover, worm burden of all larvae was very small; one larva/fish host and in only one fish host it was two/fish host. It is worth mentioning that all infected fishes in the present study are new host records. Comparison of the larval 3 rd stage type X in the present study with that of Shamsi et al., (2013) exhibited that the tail in the present specimen has a single spine compared with few spines in the previous description while comparison of the larval 4 th stage type XII in the present study with that of Shamsi et al., (2015) showed that the tail in the present specimen has a single spine compared with no spines in the previous description. It is worth mentioning that recently nine adults (one female and eight males) of Hysterothylacium sebae Bruce, 1990 were collected from the small intestine and redescribed for the first time from the Red Sea fish Scarus psittacus; recording it as new host record Khalifa et al., (2018) . The present data refers to the possibility of one of the present described 4th stage larvae may be the infective stage of this nematode parasite and its life cycle is a direct one by engulfing larvae-infected fish. Hysterothylacium was described as a zoonotic parasite (Chai et al., 2005 , Lopata and Lehrer, 2009 , Felizardo et al., 2009 and the first case report of human infection with H. aduncum was reported by Yagi et al., (1996) in a patient complaining of epigastralgia , vomiting, obstruction, diarrhea, ulceration, bleeding and hypersensitivity reactions in the form of urticaria, angioedema, and shock (Pontone et al., 2012) and definite diagnosis can be done only by direct parasite visualization Henriquez-Santana and Villafruela-Cives, 2009).
Conclusion
Six different types of Hysterothylacium sp. (Raphidascarididae); four 3 rd larval stages and two 4 th larval stages are redescribed for the first time from different new host records of Red Sea fishes at Hurghada, Egypt and compared from each other as well as previously elsewhere described forms. Their occurrence in these fishes is a risk factor for human infection if infected fishes were consumed improperly cooked.
